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1. Introduction 

This final vegetation monitoring report (report) for the Smelter and Tailings Soil 
Investigation Units (STSIU) Interim Removal Action (IRA) has been prepared on behalf 
of the Freeport-McMoRan Chino Mines Company (Chino) in accordance with the 
Administrative Order on Consent (AOC) between Chino and the New Mexico 
Environment Department (NMED). The Smelter/Tailing Soils Investigation Unit interim 
Removal Action Completion Report (hereafter Completion Report, ARCADIS 2009) 
documented completion of all associated IRA activities, which occurred on the former 
golf course site immediately north and west of the Town of Hurley. The IRA project site 
will hereafter be referred to as the Golf Course site. A site location map is included as 
Figure 1. Work was undertaken to address elevated copper in surface soil and was 
completed in August 2008. Removal of surface soils was completed as documented in 
the Completion Report (ARCADIS 2009). 

1.1 Project Background 

Multiple investigation units (I Us) associated with historical mineral processing 
operations at the site were designated in the AOC. These included the Lampbright lU, 
Hanover Creek Channel lU, Whitewater Creek Channel lU, Smelter Soils lU, Hurley 
Soil lU, and the Tailings Soils lU. The Smelter and Tailings Soils lUs have been 
combined to form the STSIU. The Golf Course IRA specifically addressed surface soil 
impacts in the STSIU. The STSIU includes the former copper smelter, ancillary 
facilities, and the tailings disposal facilities. Tailing areas are defined by the AOC as all 
soils adjacent to the Chino tailings ponds and those soils shown to be potentially 
affected by the tailing. 

Copper was identified as the driver constituent for this IRA. Based on the Advisory 
Group Formal Dispute Resolution for the Chino AOC Hurley Soils lU (HSIU), an 
amendment to the AOC dated July 28, 2005 set a pre-feasibility study (FS) remedial 
action criterion for the HSIU of 5,000 milligrams per kilogram (mg/kg) for copper in soil 
to be protective of human health in a residential exposure scenario (Chino 2005). Due 
to the potential future use of the Golf Course site as residential as an expansion of the 
Town of Hurley, this IRA was a continuation of the HSIU IRA, and thus, the 5,000 
mg/kg residential criterion was used for horizontal delineation. The current and likely 
future uses of the property are grazing and wildlife habitat. 

The area identified for removal in the Interim Removal Action Work Plan, Smelter Soil 
Investigation Units (hereafter Work Plan, ARCADIS BBL, Inc. 2007) was approximately 
190 acres based on surface soil copper concentrations greater than 5,000 mg/kg. The 
planned excavation depth for the Golf Course site was defined as a minimum of 2 
inches below ground surface (bgs). In the majority of areas, impacts occurred only in 
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the near surface soil (0 to 2 inches bgs). In 2008, heavy equipment was used to scrape 
the first 2 to 3 inches of soil for removal. Following soil removal, the exposed soil was 
sampled to confirm that the remedial goal had been achieved. If the goal was not met, 
then an additional 2 to 3 inches of soil was removed. Once the remediation goal had 
been achieved, the excavation areas were graded to promote positive drainage (i.e., 
no sinks or low points). No additional fill was brought to the Golf Course site. These 
graded areas were then ripped to approximately 2 feet bgs prior to being hydro seeded 
with a native seed mixture as detailed below and in Table 1. 

Excavation depths during the IRA activities averaged 3 inches bgs for the total removal 
area. Based on confirmation sampling and refinement of the removal areas, 
approximately 170 acres of the proposed 190 acres were ultimately remediated (Figure 
2). The total volume removed during this IRA was estimated at 68,112 cubic yards. 
Removal of surface soils was documented in Completion Report (ARCADIS 2009). 

1.2 Restoration Monitoring 

The objective of this report is to document successful revegetation of the Golf Course 
site after 5 years. Revegetation of the Golf Course site was intended as a means to 
limit erosion and provide dust control for disturbed areas through re-establishment of a 
native plant community (ARCADIS 2009). Disturbed areas were revegetated by 
applying a native seed mix in August 2008, immediately following completion of earth 
work activities, using a seed mixture presented in the Completion Report (ARCADIS 
2009). The seed mixture outlined in the Work Plan (ARCADIS BBL, Inc. 2007) was 
slightly modified to include more range grasses such as side-oats grama (Bouteloua 
curtifpendula, increased from 1.25 to 10 pounds [lbs]/acre). Also (at the 
recommendation of the seed supplier) to improve success, sand dropseed (Sporobolus 
cryptandrus) was added, bottlebrush squirreltail (Sitanion hystrix) was decreased from 
1.25 to 0.25 lbs/acre, and thickspike wheatgrass (Elymus lanceolatus) replaced New 
Mexico needlegrass (Stipa neomexicana, Table 1). 

The Completion Report (ARCADIS 2009) specified that the restored areas would be 
monitored quarterly to inspect the vegetation cover for dust suppression purposes and 
to address any significant erosion issues within the areas for 1 year following 
excavation. For the following 4 years, vegetation inspections were to be conducted 
annually. The report did not specify if the monitoring was to be qualitative or 
quantitative. Chino's monitoring efforts exceeded these requirements and included 
quarterly inspections over 5 years that evaluated the conditions of the vegetation, 
ditches, stormwater runoff controls, erosion, and fencing. These inspections are 
documented in Appendix A. For the vegetation inspections over the first 2 years (2009 
and 2010), vegetation cover establishment was quantitatively assessed using point 
counts and photo points on transects. Once determined to be well established with 
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these data and photographs, the vegetation condition was qualitatively assessed for 
the following 2 years and then quantitatively assessed in October of the fifth year. All of 
the inspection and monitoring reports were submitted to NMED, and this report 
provides the results of the fifth year of quantitative vegetation monitoring. 

Results of the quarterly inspections over 5 years and vegetation monitoring in the first 2 
years are summarized as foiiows; 

• Years 1 to 5 -- Quarterly Inspections of Ditches, Water Controls, Erosion and 
Fencing 

Quarterly inspections in March, June, September, and December beginning in 
2009 and ending in 2013 revealed no major erosion. In September 2009, a small, 
unseeded area was ripped to decrease ponding. Water ponding was likely the 
result of soil compaction after construction activities. In December 2011, minor 
erosion was recorded in the northem portion of the Golf Course site just north of 
the bridge. No other erosional issues were observed over this 5-year time period. 
In general, the high clay content of soil and caliche were observed to keep dust 
controlled. As well, ditches were adequate to control water runoff. Finally, a portion 
of the fence was observed to be down in December 2010 and subsequently 
repaired. 

• Year 1 - Fall Quantitative Vegetation Monitoring in 2009 

Two transects were established in September 2009 (i.e., a year after seeding) to 
evaluate vegetative cover using the point intercept methodology: Transect 1 in the 
northern portion of the Golf Course site and east of the rail road tracks; and 
Transect 2 in the west area and west of the railroad tracksV A map of the transect 
locations and associated data is included in Appendix A. At consistent intervals 
along each transect, the presence of bare ground, litter, annual vegetation, or 
perennial vegetation was recorded to estimate percent cover for each of these 
variables. Along Transect 1,40 percent of the ground was bare, 12 percent was 
litter, and 48 percent was vegetation. Of the vegetated cover, 59 percent of the 
cover was composed of annual species and the rest of perennial species. 
Similarly, two other locations within the north area qualitatively assessed bare 
ground cover to be approximately 40 to 55 percent. Along Transect 2, 70 percent 

Vegetation Monitoring 
Report for "Golf Course" 
- Interim Remedial 
Action, Smelter/Talling 
Soil Investigation Unit 
Chino Mines Company, 
Vanadium, New Mexico 

Transect 1 originated at North 32.70895 and East -108.1275458 and Transect 2 originated at North 

32.70292 and East-108.13676 



ARCADIS 

of the ground was bare, 2 percent was litter, and 28 percent was vegetated. Of the 
vegetated cover, 46 percent of the cover was composed of annual species and the 
rest of perennial species. Similarly, three other locations in the west area 
qualitatively assessed appeared also to be approximately 70 percent bare ground. 

Common grass species found along both transects included side-oats grama, vine 
mesquite (Panicum obtusum), plains bristlegrass {Setaria leucopila), purple three-
awn (Aiistida purpurea), blue grama (Bouteloua gracilis), fluff grass {Dasyochioa 
pulchella), and sand dropseed. Common herbaceous species included pigweed 
(Amaranthus palmen), unidentified milkweed {Asclepias sp.), broom snakeweed 
{Gutieirexia sarothrae), rattleweed (Astragalus wootonii), ragweed (Amauriopsis 
dissecta), Russian thistle (Salsola tragus), silverleaf nightshade (Solanum 
elaeagnifolium), hog potato (Hoffmannseggia glauca), unidentified globemallow 
(Sphaeralcea sp), and various composites. Common shrub and tree species 
included bitterbrush (Purshia sp.), soap tree yucca (Yucca elata), honey mesquite 
(Prosopsis glandulosa), and some Chinese elm (Ulmus parvifolia) seedlings. 
Photographs of these sites in 2009 are provided in Appendix A. 

Year 2 - Fall Quantitative Vegetation Monitoring in 2010 

Transects 1 and 2 were again sun/eyed in September 2010 using the point 
intercept methodology. Transect 1 had 66 percent vegetative cover with only 30 
percent bare ground and 4 percent litter. Similarly, one other location in the north 
area was qualitatively estimated to have approximately 35 to 40 percent bare 
ground. Transect 2 was qualitatively surveyed with an estimate of about 50 percent 
bare ground. One additional location in the west area demonstrated similar 
conditions with an assessment of approximately 40 percent bare ground. 

Common species observed along both transects included side-oats grama, vine 
mesquite, silverleaf nightshade, Russian thistle, broom snakeweed, ragweed, 
unidentified globemallow, and winterfat (Krascbeninnikovia lanata). Other species 
observed outside the transects included soap tree yucca and pigweed. 

These data demonstrate that vegetative cover recovered in just 2 years to percent 
cover values similar to an un-impacted reference area (e.g., 54 percent, see 
reference area data in Table 8 of Daniel B. Stephens & Associates 1999). 
Representative site photographs are included in Appendix A, and show that 
vegetation was well established by fall 2010. Annual quantitative vegetation 
monitoring was ceased after September 2010 survey due to the documented 
success of vegetation establishment, and sufficient information provided by 
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quarterly inspections. Quantitative vegetation monitoring was resumed in fall of 
2013 to document conditions at the end of the monitoring period. 

This final report describes conditions within the Golf Course site 5 years after the 
completion of remediation activities. The monitoring results described herein are 
intended to evaluate the degree of success towards achieving success guidelines for 
this project, which are to control dust and erosion and re-establish the vegetation 
community (ARCADIS 2009). For the purposes of this report, vegetation success 
guidelines detailed in the Interim Technical Standards for Revegetation Success-
China Mines Company (Daniel B. Stephens & Associates, Inc. 1999) and China 
Ciosure/Cioseout Plan Update (CCP Plan, Chino 2007) helped guide the evaluation 
project success, but were not the only criteria evaluated. Because erosion control was 
the principal performance objective for this revegetation project, canopy cover was the 
most important factor evaluated. 
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2. Success Criteria 

Revegetatlon of the Golf Course site was intended as a means to limit erosion and 
provide dust control for disturbed areas through re-establishment of a native plant 
community (ARCADIS 2009). In doing so, vegetation will enhance wildlife use and 
rangeland conditions. For the purposes of this report, success guidelines detailed in 
the Interim Technical Standards for Revegetatlon Success - Chino Mines Company 
(Daniel B. Stephens & Associates, Inc. 1999) and COP Plan (Chino 2007) were used 
to help guide evaluation of project success in terms of successful establishment of 
plant cover. Successful establishment of plant cover will help limit erosion and control 
dust. The success criteria for vegetation cover was developed for the purpose of 
reclaiming tailings areas and, for cover, are based upon analysis of vegetation data 
collected in the Closure/Closeout Plan (COP) Tailing Reference Area just west of 
Tailing Pond 7, referred as the South Mine Reference Site. 

Based on the 1999 reference area analysis (Daniel B. Stephens & Associates, Inc. 
1999), canopy cover success criterion was set at approximately 38 percent. This 
percentage from CCP success criterion is 70 percent of the vegetation cover on the 
Tailings Reference Area, and is based on the assumption that 12 years after 
reclamation (typical bond release period), a reclamation site should be at 70 percent of 
the percent cover of reference areas that are at full maturation. The Golf Course is not 
a reclamation site nor expected to be a community at full maturation after 5 years. 
Nevertheless, the 36 percent cover criterion was used to assess if vegetation 
establishment had occurred over the monitoring period close to an expected level of 
canopy coverage after 12 years of succession. Such a level of canopy coverage is 
expected to prevent or limit soil erosion. 

In addition to comparison to cover, the revegetation would be considered successful if 
a plant community without noxious species was established composed of a number of 
different life-classes (grasses, forbs, and shrubs). Evidence of colonization of native 
(not-seeded) species would also demonstrate that the Golf Course site is undergoing 
natural re-colonization as part of succession to a native plant community, which should 
provide long-term erosion and dust control on the site while also providing wildlife 
habitat and rangeland potential as secondary benefits. 
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3. Monitoring Methods 

Methods to evaluate the success of revegetation efforts were similar with those used 
on the CCP South Mine Reference Site reported in Daniel B. Stephens & Associates, 
inc. (1999). Using the same methods allows comparison to the historical data collected 
at the South Mine Reference Site; data which was intended to provide a local 
representation of the ecological potential of the reclaimed plant communities in the 
mixed grama herbaceous alliance (Newfields 2005). The Golf Course site occurs in the 
mixed grama herbaceous alliance (west of railroad tracks) and mesquite/mixed grama 
alliance (east of railroad tracks). 

On October 9, 2013, a transect/quadrat system was established for use as the 
framework to collect percent cover and density data. The Golf Course site was divided 
into a grid of 100-foot by 100-foot blocks as illustrated on Figure 2. Random-grid 
coordinates were used to select three blocks in areas east of the railroad tracks and 
two blocks west of the railroad tracks. Coordinates for the southwestern corner of each 
selected block are included in Table 2. Two 50-foot transects originated in the 
southwestern corner, with bearings to the north and east. A 3.3-foot by 3.3-foot quadrat 
(or 1-meter square) was placed at the 15- and 30-foot locations along each 50-foot 
transect (vegetation plot shown on Figure 3). 

In each quadrat, a professional botanist visually estimated total canopy cover, 
individual species canopy cover, total basal cover, and individual species basal cover 
near the end of the growing season in October 2013. For this study, canopy cover is 
defined as the percentage of the quadrat area included in the vertical projection of the 
canopy (Daubenmire 1968). Canopy cover estimates included the foliage and foliage 
interspaces of all individual plants rooted in the quadrat. When evaluating percent 
canopy cover for each identified species within a quadrat, the sum of the estimates 
could exceed 100 percent within an individual quadrat because of foliage overlaps. The 
sum of total canopy cover, surface litter, rock fragments, and bare soil could not 
exceed 100 percent. Basal cover is defined as the proportion of ground occupied by 
vegetation on the ground surface, specifically the crowns (where shoots and roots 
meet) of grasses and stems of forbs and shrubs where the stems meet the roots. Like 
the total canopy cover estimates, the total basal cover estimates could not exceed 100 
percent. Basal cover for vegetation is always less than canopy cover because canopy 
cover includes all vegetation cover. Percent of area within the quadrat in surface litter, 
surface rock fragments, and bare soil was estimated at the ground level (basal 
estimates) and by looking down from the canopy level. 

Species occurrence was determined by traversing the entire block area and listing all 
the vegetation species encountered. Shrub density, or the number of plants per square 
meter quadrat, was determined by counting all individuals within each quadrat and 
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4. Results 

The following section summarizes results of comprehensive vegetation sampling 
completed on October 9, 2013, following the methods detailed in Section 3. Data are 
summarized in Tables 3, 4, and 5 and on Figures 4 and 5. Raw data by vegetation plot 
within each block are included in Appendix B. Photographs of the vegetation and 
sampling are provided in Appendix C. 

4.1 Total Canopy Cover 

Total vegetative canopy cover in 2013 averaged 62 percent across the Golf Course 
site (Table 5). This exceeds the criterion of total canopy cover of 38 percent. 
Evaluating total canopy cover of the two respective areas east and west of the railroad 
tracks, average canopy cover was 47 percent in the north area east of the railroad 
tracks and 79 percent in the west area (west of the tracks). While areas west of the 
tracks exhibited higher percent canopy cover (opposite of trend 2 years after seeding), 
both areas exceeded the success criterion. 

Estimates of average total canopy cover of rock fragments, bare soil, and surface litter 
across the 20 quadrats were 19, 14, and 5 percent, respectively (Table 5 and Figure 
4). Average basal cover estimates for vegetation, rock fragments, bare soil, and 
surface litter were 34, 32, 25, and 10 percent, respectively (Table 5 and Figure 5). 

Estimates of proportional vegetative canopy cover across the 20 quadrats in order of 
dominance by life form were 36 percent perennial grasses, 33 percent perennial forbs, 
27 percent annual forbs, 3 percent shrubs, 1 percent annual grasses, and 1 percent 
tree seedlings (Figure 4). Proportional basal cover by life form were 53 percent 
perennial grasses, 21 percent annual forbs, 19 percent perennial forbs, 5 percent 
shrubs, 2 percent annual grasses, and 1 percent tree seedlings (Figure 5). As 
expected with vegetative succession, annual species have declined since Year 1 when 
an average of 53 percent of vegetative cover was annuals compared to 29 percent in 
Year 5. 

4.2 Vegetation Diversity 

A total of 25 vegetation species were identified within the 20 quadrats. Based upon the 
species surveys of the five randomly selected blocks, a total of 39 vegetation species 
were identified. Table 3 provides a comprehensive list of plant species identified during 
October 2013 surveys. 

The following vegetative community composition was documented in 2013: 
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• Seven warm season grasses were identified across the five blocks. Percent 
canopy cover for the five species identified in quadrats are: side-oats grama (25 
percent), blue grama (S. gracilis, 4 percent), purple three awn (23 percent), tobosa 
(Pieuraphis mutica, 5 percent), and beardgrass {Bothriochloa barbinoides, 3 
percent) (Table 4). Windmill grass {Chloris verticiilata) and witchgrass (Pan/cum 
capillare) are other grasses identified outside the quadrats. Many of these species 
were dominant species identified at the South Mine Reference Site. 

• Seven perennial warm season and two annual warm season grass species were 
identified during the survey, including seven native volunteers (which were not 
seeded) (i.e., five perennial warm season, and two annual warm season grasses). 
The original seed mix included five warm season grasses, one intermediate 
season grass, and three cool season grasses (Table 1). From the original seed 
mix, three warm season grasses (side-oats grama, blue grama, and sand 
dropseed) established in the first year, and two remained (side-oats grama, blue 
grama) in the fifth year. The colonization by seven additional native grass species 
indicates that the Golf Course site provides good potential for further 
diversification, contributing to wildlife habitat and rangeland condition. 

• Three shrub species were identified across the five randomly selected blocks. 
Percent canopy cover for the three species based upon quadrat data are: soap 
tree yucca (10 percent), winterfat (5 percent), and honey mesquite (3 percent) 
(Table 4). Winterfat was the one shrub of three in the seed mix that established. It 
was also the dominant shrub species at the South Mine Reference Site, with a 
comparable canopy cover (5 percent). The relative cover and proportion of shrub 
species in these community alliances are expected to increase with time as the 
plant community matures. 

• Four annual forbs and 10 perennial forbs were identified across the five randomly 
selected blocks. Commonly identified native forbs, along with their average canopy 
cover (based upon quadrat data), included: bearded dalea (Da/ea pogonathera, 15 
percent), scaly globemallow (Sphaeralcea ieptophylla, 8 percent), spreading fan 
petals {Sida abutifolia, 4 percent), and blackfoot (Melampodium leucanthum, 3 
percent) (Table 4). Globemallow was the one forb of three in the seed mix that 
established (assuming the species in the seed mix was scaly globemallow). 
Russian thistle was the only non-native present, and was not present in high 
enough abundance to be found on the quadrats. No noxious weeds were present 
on the Golf Course site. 
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4.3 Shrub Density 

As noted above, a total of three shrub species were identified. It is important to note 
that the dominant shrub identified within the quadrats (i.e., winterfat) was consistent 
with conditions documented at the CCP South Mine Reference Site. In addition, the 
occurrence of soap tree yucca and honey mesquite demonstrates that native species 
are naturally colonizing the Golf Course site. Observed site conditions are good and 
indicative of an early-seral stage mixed grama community, as described in the 
Comprehensive Vegetation Survey ofChino Mine (Daniel B. Stephens & Associates, 
Inc. 2000). It is anticipated that shrub species will continue to colonize the Golf Course 
site over time, and that establishment of shrubs requires a longer time interval when 
compared to herbaceous species. 

4.4 Precipitation 

The amount and distribution of precipitation affect the rate of vegetation establishment. 
Once established, the precipitation dynamics affect the vegetation cover levels on a 
year-to-year basis, with grasses and forbs showing the most immediate affects. 
Precipitation records for the past 6 years (2008 through 2013) are shown in Table 6, 
collected at a gauge near Pond 7 on the Chino site south of the Golf Course. The 
average precipitation at this gauge for the 6-year period was 11 inches. This compares 
to the annual average precipitation regionally at the Ft. Bayard gauge of approximately 
16 inches. The precipitation data in Table 6 show that precipitation levels for all 5 years 
since seeding of the Golf Course site (2009 through 2013) fall below this average. In 
particular, 2011 was dry during the growing season, and record drought conditions 
occurred in 2012 with a specific lack of late season precipitation. 

The success of established seeded plant species, in addition to documented natural 
recruitment by a diversity of native species despite the drought conditions, is a 
testament to the site potential for further diversification, contributing to wildlife habitat 
and rangeland condition. 
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5. Summary 

This report describes conditions observed on October 9, 2013 across the Goif Course 
site, 5 years after compietion of the iRA. Revegetation of the site was intended as a 
means to iimit erosion and provide dust controi for disturbed areas, in doing so, the 
project intended to estabiish a diverse piant community capabie of controiiing erosion. 
For the purposes of this report, a success guideiine for canopy cover of 38 percent was 
used as a basis to evaiuate project success in terms of vegetation estabiishment. 
Whiie the canopy cover standard is appiied to communities that have estabiished 12 
years after reciamation rather than 5 years, it provides a quantitative means for 
evaiuating the progress of deveiopment of piant communities. Piant communities were 
aiso evaiuated in terms of coionization by native species to determine if a diverse 
community has estabiished that is capabie of controiiing erosion. 

The 2013 resuits demonstrate the successfui deveiopment of an eariy-serai stage 
mixed grama herbaceous aiiiance across the Goif Course site. The canopy cover 
ieveis exceed the reference area guidance for canopy cover, and the data indicate that 
native species have and are continuing to colonize the site with minimal cover from 
non-native species. Therefore, given the eariy successionai status of the 5-year oid 
community, vegetation estabiishment has been successfui and wiii continue to iimit 
erosion and controi dust. These resuits are particuiariy encouraging in recognition of 
the severe drought conditions that have piagued New Mexico in 4 of the iast 5 years. 

No significant erosionai or dust issues were documented during this 5-year monitoring 
period, and the currentiy estabiished piant community appears to have met the overaii 
objective as a best management practice. This community provides significant cover 
across the Goif Course site, whiie aiso providing both ecoiogicai and rangeiand vaiue 
to this reciaimed iand. In conclusion, revegetation efforts across the Goif Course site 
have been successfui per the approved success criteria, and no additional monitoring 
is necessary. 
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Table 1 
Golf Course Seed Mix and Application Rates 

Freeport-McMoRan Chino Mines Company 
Vanadium, New Mexico 
Smelter Tailings Soils III 

S^ples.'^-' -Ufe-foiln:" Duration Seasonality Rate (lbs/acre) 

Blue grama {Bouteloua gracilis) Grass Per Warm 0.25 

Side-oats grama {Bouteloua curtipenduia) Grass Per Warm 10.00 

Black grama (Bouteloua eripoda) Grass Per Warm 0.10 

Green sprangletop (Leptochloa dubia) Grass Per Warm 0.15 

Sand dropseed (Sporobolus cryptandrus) Grass Per Warm 0.10 

Plains lovegrass (Eragrostls Intermedia) Grass Per Intermediate 0.05 

Bottlebrusti squirreltail (Sltanlon hystrix) Grass Per Cool 0.25 

Thickspike wheatgrass (Elymus lanceolatus) Grass Per Cool 1.75 

Streambank wheatgrass (Agropyron distachyum 
V. riparlum) Grass Per Cool 1.50 

Apache plume {Fallugia paradoxa) Shrub Per NA 0.10 

Rubber rabbitbush {Chrysothamnus nauseosus) Shrub Per NA 0.05 

Winterfat (Kraschenlnnkovia lanata) Shrub Per NA 0.60 

Yellow sweet clover {Melllotus officinalis) Forb Ann NA 0.15 

Globemallow (Sphaeralcea sp.) Forb Per NA 0.10 

Blue flax (Llnum lewlsll) Forb Per NA 0.15 
Total PLS (Ib/ac) 7.45 

Notes: 
Ann = Annual 
Per = Perennial 

Total PLS (lbs/acre) 15.30 

NA = Not Applicable 
PLS = Pure Live Seed 



Table 2 
Locations of Blocks Selected for Cover and Density Analysis 

Freeport-McMoRan Chino Mines Company 
Vanadium, New Mexico 
Smelter Tailings Soils iU 

Block Northing 
1 32.70967 -108.13042 
2 32.70857 -108.12879 
3 32.70775 -108.12651 
6 32.70718 -108.13463 
7 32.70391 -108.13404 

Note: 
Coordinates are provided for the southwestern corner of each selected block. 



Table 3 
Species List - Vegetation Identified by Plant Survey in October 2013 

Freeport-McMoRan Chlno Mines Company 
Vanadium, New Mexico 

Smelter Tailings lU 

Species Name 
Seasor,allty Common Latin Seasor,allty 

Acacia seedling Acacia sp. Annual forb 
Wild onion Allium macropetalum Perennial forb 
Careiessweed or pigweed Amaranthus palmerl Annual forb 
Bahai, yeiiow ragweed Amaufiopsls dissecta Perennial forb 
Arizona three awn Arlstlda arizonica Perennial grass Warm 
Purple three awn Arlstlda purpurea Perennial grass Warm 
Beardgrass Bothriochioa barblnodls Perennial grass Warm 
Six-weeks grama Bouteioua barbata Annual grass Warm 
Side-oats grama Bouteloua curtlfpendula Perennial grass Warm 
Blue grama Bouteioua gracilis Perennial grass Warm 
Baby aster Chaetopappa ericoldes Perennial forb 
Lambsquarters Chenopodlum album Annual forb 
Windmill grass Chlorls vertlclllata Perennial grass Warm 
Dagger bindweed Convolvulus equltans Perennial forb 
Unknown cucumber Cucurbitaceae unknown 
Bearded dalea Dalea pogonathera Perennial forb 
Dogweed Dyssodia papposa Annual forb 
Broom snakeweed Gutlerrexia sarothrae Perennial forb 
Annual sunflower Hellanthus annuus Annual forb 
Winterfat Kraschenlnnlkovia lanata Shrub 
Tansy aster Machaeranthera tanacetlfolla Annual forb 
Blackfoot Melampodlum leucanthum Perennial forb 
Wait-a-minute Mimosa blunclfera Shrub 
Spreading four-o'clock MIrabllls oxybapholdes Perennial forb 
Purple loco Oxytropis lambertll Perennial forb 
Witchgrass Panlcum caplllare Annual grass Warm 
Tobosa Pleuraphls mutica Perennial grass Warm 
Unknown grass Poaceae unknown 
Honey mesquite Prosopis glandulosa Shrub 
Russian thistle Salsola tragus Annual forb 
Twin leaf senna Senna bauhlnloldes Perennial forb 
Spreading fan petals SIda abutlfolla Perennial forb 
Silverieaf nightshade Solanum elaeagnlfollum Perennial forb 
Scarlet globemallow Sphaeralcea cocclnea Perennial forb 
Scaly globemallow Sphaeralcea leptofhylla Perennial forb 
Chinese elm Ulmus parvlfolla Tree (seedling) 
Golden crownbeard Verbeslna encelloldes Annual forb 
Soap tree yucca Yucca elata Shrub 
Wild zinnia Zinnia grandlflora Perennial forb 
Unknown seedling 



Table 4 
Species Cover Data Statistics 

Freeport-McMoRan Chino Mines Company 
Vanadium, New Mexico 

Smelter Tailings Soils lU 

Species Name Mean Cover (%) 

Latin Stiahim Basal Cahdm 
Carelessweed or pigweed Amaranthus palmeri Annual forb 16 5.8 15.8 
Acacia seedling Acacia sp. Annual forb 7 1.5 6.6 
Dogweed Dyssodia papposa Annual forb 3 0,1 3.4 
Tansy aster Machaeranthera tanacetifolia Annual forb 2 0.1 1.6 
Six-weeks grama Bouteloua barbata Annual grass 2 5.1 7.5 
Bearded dalea Dalea pogonathera Perennial forb 20 3.9 14.9 
Dagger bindweed Convolvulus equitans Perennial forb 4 0.1 7.5 
Silverleaf nightshade Solanum elaeagnifolium Perennial forb 5 1.2 5.2 
Scaly globemallow Sphaeralcea leptophylla Perennial forb 2 1.6 7.5 
Spreading fan petals Sida abutifolia Perennial forb 11 1.5 4.3 
Blackfoot Melampodium leucanthum Perennial forb 12 0.7 2.5 
Scarlet globemallow Sphaeralcea coccinea Perennial forb 1 0.1 2.0 
Baby aster Chaetopappa ericoides Perennial forb 4 0.1 1.6 
Twin leaf senna Senna bauhinioides Perennial forb 1 0.1 0.1 
Side-oats grama Bouteloua curtifpendula Perennial grass 18 18.9 24.9 
Purple three awn Aristida purpurea Perennial grass 2 7.5 22.5 
Tobosa Pleuraphls mutica Perennial grass 1 5.0 5.0 
Blue grama Bouteloua gracilis Perennial grass 8 3.6 3.9 
Beardgrass Bothriochloa barbinodis Perennial grass 1 3.0 3.0 
Soap tree yucca Yucca elata Shrub 4 8.8 10.0 
Winterfat Krascheninnikovia lanata Shrub 1 5.0 5.0 
Honey mesquite Prosopis glandulosa Shrub 1 0.1 3.0 
Chinese elm Ulmus parvifolia Tree (seedling) 1 3.0 3.0 
Unknown grass 1 0.1 3.0 
Unknown seedling 5 0.7 1.3 
Note: 
Data were collected from across the 20 established survey quadrats in 2013. 



Table 5 
Summary Statistics 

Freeport-McMoRan Chino Mines Company 
Vanadium, New Mexico 
Smelter Tailings Soils lU 

Component Mean S.D. 90% CL n 
Total Cover 
Canopy {%) 62.0 20.3 7.5 20 
Rock(%) 18.5 12.6 4.6 20 
Bare Soil (%) 14.3 10.0 3.7 20 
Litter (%) 5.3 1.1 0.4 20 
Basal Cover 
Vegetation (%) 33.5 15.4 5.7 20 
Rock(%) 31.8 18.9 6.9 20 
Bare Soil (%) 24.8 9.5 3.5 20 
Litter (%) 10.0 4.6 1.7 20 
Shrub Density 
PCQ (shrubs/m^) 0.045 0.040 0.023 8 

Notes: 
Data were collected from across the 20 established survey quadrats in 2013. 
% - percent 

- square meter 
PCQ = point center quarter method of sampiing 
S.D. = Standard deviation 
CL = Confidence Limits 



Table 6 
Annual Precipitation, in Inches, for Pond 7 Precipitation Gauge 

Freeport-McMoRan Chino Mines Company 
Vanadium, New Mexico 

Smelter Tailings Soils lU 

Year January February 1 March April May June July August September October December 

2008 0.43 0.31 0.00 0.00 1.63 1.01 7.21 1.60 2.45 0.30 0.51 0.35 15.80 
2009 0.07 0.01 0.33 0.01 0.63 0.45 2.66 2.23 0.84 0.73 0.13 0.82 8.91 
2010 2.09 0.95 0.49 0.24 0.12 0.29 6.37 1.82 1.01 0.42 0.00 0.20 14.00 
2011 0.01 0.05 0.00 0.00 0.00 0.09 1.64 3.58 0.66 0.51 0.92 3.08 10.54 
2012 0.18 0.70 0.16 0.00 0.08 0.02 0.92 2.04 0.68 0.08 0.00 0.23 5.09 
2013 0.56 0.00 0.00 0.04 0.00 0.00 3.80 1.92 1.75 0.00 0.78 0.74 9.59 

Notes: 
* Partial data for montti 



OFFICE: DEN-TECH OB:GM TM: MB PM: AT UMr CMCKINNEY 
PROJECT# B0063S43.1M00 
Z:VGtSPROJECTS\_ENV\Chlnoaoi4\MXO«\Fl9l_6lt*locatl«n.in>d 



•• '.Cii.-.--- • i": 
•v^ :i-

. .<• if • « •# - < t/» *;*i 



DJP'CRAN/RAES 
CTM^r^ioajments/GlS/Proiecte/ChinoW^ 

TYPICAL TRANSECT LAYOUT 

30 Feet 

15 Feet 

South West Comer 15 Feet 30 Feet 

(J 

NOT TO SCALE CHINO MINES COMPANY 
VANADIUM , NEW MEXICO 

VEGETATION MONITORING REPORT-
STSIU INTERIM REMOVAL ACTION 

TRANSECT / QUADRAT LAYOUT 

ARCADIS 
FIGURE 



DJP - CRAN/RAES 
C;/My Documents/GIS/Projects/Chino/Golf Course/Figure S.mxd 

Mean Canopy Cover Components 

Total Vegetative Cover 

Total Rock Cover 

• Total Bare Soil Cover 

• Total Litter Cover 

Proportional Canopy Cover 
Contributed by Plant Classes 

2.6_^ 0.6 

•Si Annual Forb 

, Perennial Forb 

• Annual Grass 

• Perennial Grass 

• Shrub 

• Tree (seedling) 

CHINO MINES COMPANY 
VANADIUM , NEW MEXICO 

VEGETATION MONITORING REPORT -
STSIU INTERIM REMOVAL ACTION 

MEAN CANOPY COVER GRAPHS 

ARCADIS 
FIGURE 



DJP - CRAN/RAES 
C:A1y Documents/GIS/Projects/Chino/Golf Course/Figure 6.mxd 

Mean Basal Cover Components Proportional Basal Cover 
Contributed by Plant Classes 

Total Vegetative Cover 

Total Rock Cover 

• Total Bare Soil Cover 

• Total Litter Cover 

4.8 1-4 

31.8 

m Annual Forb 

Perennial Forb 

• Annual Grass 

• Perennial Grass 

• Shrub 

• Tree (seedling) 

CHINO MINES COMPANY 
VANADIUM , NEW MEXICO 

VEGETATION MONITORING REPORT 
STSIU INTERIM REMOVAL ACTION 

MEAN BASAL COVER GRAPHS 

FIGURE 



ARCADIS 

Appendix A 

Quarterly Inspection Reports and 
2009/2010 Vegetation Surveys 



ARCADIS 

Quarterty Inspection Reports 



CHINO EROSION/RECLAMATION INSPECTION FORM Quarterly Monthly 
Reclamation Unit; 

Inspeetprt r\ tetprt P) 

Time/Date: 

Weathe^ Conditions: auit»i \^uiiuiiiviii9. I 

CL t)U tipj Cibl^ 

Vegetation Conditions: 

'SATA-T <»XU pAmihif'r^ occ^pf 
\)T£) -^»W\ OJiKle^f 

Ditches/Water Control: 

bbcA "oWt^ uJ/ irrpp)»^ -^3 
/ tvAi<r«i-eA vAA,p ^ 

Monitoring Stations: 

UJill u)y S/Cniy 
^./ilC .^Xj^aTeA cVwvA-^S ' 

Other Observi 

0Uvvt-L'h' o'v^ t' of '^^^3 



CHINO EROSION/RECLAMATION INSPECTION FORM Quarterlj^ Monthly r Reclamation Unit: 
LT6\\ S C W. 

Inspector; A i . . 
pvwm 

Time/Date:. 

Weather Conditions: 

5 Y 

Vegetation Conditions: 

Li) ̂  Wv Lo^^\ ^ ^ I ^ 

^V1Y\ ^ r 

Ditches/Water Control: 

i^,7w^ 
A 

Monitoring Stations: 

Other Observations: 

/U^»v6 



CHINO EROSION/RECLAMATION INSPECTION FORM Monthly 
Weather Ctmaifions: 

Sonny. Gn^o2./ 
Reclamation Unit; 

fsrU'. 
Inspectpcr , 

foyi 
Time/Date: 

{p t-vL 
VegetatlonConditldns: 

]f\-^vs^ Vl^6/teX Ov.V\VlUl,l$ 
t:0-oU LO^X^UAT ^2-15 'H5V€^-
D yKov" c3r\^vv)-o^t>. 

Ditches/Water Control: 

A/o 

Monitoring Stations: 

Other Observations: 

r 



CHINO EROSION/RECLAMATION INSPECTiON FORM 
Reclamation Unit: ,/i ^ t 

r-r,.\ruw^iu U 
f Quarterlyjy Monthly 

Weather Conditions: 

'^vTynfj inspsfctbr: / \ 

f Quarterlyjy Monthly 
Weather Conditions: 

'^vTynfj 

Time/Date: 
3^:oo ^Dirvl^ 

f Quarterlyjy Monthly 
Weather Conditions: 

'^vTynfj 

Vegetation Conditions: ' 

WW ShptvL hf^)v 

^TA.W\M4_^^rWy W'cVCVvolA^ 

Ditches/Water Control: 

Cy^xA 

Monitoring Stations: 

WW) 

sr Observations: , » i \ i_ 
pWk-poiab •Wo)c prc-H>-(^. 

.MekA Lh£.f|-e^h cod-€.rzu^ ̂  fV.z>'k> 
CAkt>. 



CHINO EROSION/RECLAMATION INSPECTION FORM Monthly 
Reclamation Unit: ^ ^ ^ , 

G: fit If ^ W YM, "1, Q 
Inspector: 

C^<r/./ Cl'ffm t£-
ate: '(i Time/Date: f 

Weather SondttkJffs: Col/yr^yf, 

Vegetation Conditions: 

Cmdt 'h'of]. 

Ditches/Water Control: 

Diibl-55 ^ 1^1 /«/ to aj> tsli/rnj 

Monitoring Stations: 

M/A 

Other Observations: ^ \ 



CHINO EROSION/RECLAMATION INSPECTION FORM Quarterly 
Weather^^ndltion^ 

Monthly 
Reclam: i^lonUnit: 

Grrwi r6A .liRfir 
Inspector: .T) 

Time/Date: 

Conditions: 

r 

Vegetation Conditions: 

UJi 

Ditches/Water Control: 

fO T) 

Monitoring Stations: 

f\Jfl 
Other Observations: 

/Vj^vvX 



CHINO EROSION/RECLAMATION INSPECTION FORM Quarterly J Monthly 
Reclamation Unit: 

Inspecto/r^ 
vvv_\-Ov. VV,OJVV\ 

Time/Date: 
•5 ^ 'QxC'l I •3 ' '^O w ..vL 
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vV. •)/'5 'I ov-i-vy 

Vegetation Conditions: 

/'•JcJ c]Vii\f^'y ^)\'Y\c^ iWi^vc k U \ cti. 

\i;)VY L'-^twVtv /{;vv\\ V\~caS 

v\Y^t'ni\r• /t:Uvv.5 / vv^u^.v 5w[ y"^vVn' I !> 

pA5Vv^«'3 • 
Ditches/Water Control; 

/\J 0 YJl i-Xij -Y'. 

Monitoring Stations: 

Other Observations: 

M 



CHINO EROSJON/RECLAMATION INSPECTION FORM tituartei^ Monthly 
Reclamatij^n Unit: 

6"6\-pLO'jv^'ai? 
Inspectori-^ -0 r^'V'V Y v* 
Time/Date: , . 

Weather Conditions; 

Vegetation Conditions: 
\ti \ou^' p^'t'c\ p I W'tu-'i-i i>c-o {y\_, 

V. ^-.v y-r^wy 
Ou^c 

5CA'3C;V1 j v\i/'V A-f? 
pVoV^ 1 ii\ 5L.tA 5-. >• 

Ditches/Water Control: 

/ 
•V 0 

Monitoring Stations: 

Other Observations: 

VML •• 



CHJNO EROSION/RECLAMATION INSPECTION FORM COuarterly 
Reclamation Unit: ^ ^ 

^ w w w ^ ^ vw V P V w • n ̂  

Weather Cotiaitfonr: 

C 6 i ^ 0\Tt. ̂ '' C"£«; -j t Inspector: 
Ce A v IV -t VT>VV 

^ w w w ^ ^ vw V P V w • n ̂  

Weather Cotiaitfonr: 

C 6 i ^ 0\Tt. ̂ '' C"£«; -j t 

TIme/Oate: 
fvxi- n Moc) <^v\ 

^ w w w ^ ^ vw V P V w • n ̂  

Weather Cotiaitfonr: 

C 6 i ^ 0\Tt. ̂ '' C"£«; -j t 

Vegetation Conditions: 

U) CC'W.i^vV^'^ V\,-5 ) CiK. -.f 

fXuA/'-V i/'DA^i6 . 

Ditches/Water Control: "A 

[XnUT- ADrVV • :3 \ Vd o-i- J 

Monitoring Stations: 

/J 

other Observations: 

/^' . A 
/X>\\\v^ •svuu.-' O A > 



CHINO EROSION/RECLAMATION INSPECTION FORM Quarterly Monthly 
Reclamation Unit: Hurley Golf Course Weather Conditions: 

Inspector: Steve Garcia Clear Warm 

Time/Date 6/21/2012 9:30 

Vegetation Conditions: 

Dry conditions, some new growth visible 

Ditches/Water Control: 

No Visible Concerns 

Monitoring Stations: 

N/A 

Other Observations: 
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Chino Mines Co. Reclamation/Erosion Monitoring Form 

X 
Monthly 
Quarterly 
1" Rain Event 

Reclannation Unit: 

(rn f C7cr 
Weather Conditions: 

Inspector: 

Weather Conditions: 

1 ime/bate; 

Weather Conditions: 

Vegetation Conditions: 

Corr^/ 5^ 
Fences/Livestock: 

Ditches/Wafer dontrol: Significant Erosion (Attach Description): 

Monitoring Stations: 

/u^ 

other Observations: 

Printed Document Is Uncontrolled Rev: 04/02/2009 
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Monthly 
'Quarterly 
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Reclamation Unit: Weather Conditions: 

inspector: 

Time/Date: 

Vegetation Conditions: f^ences/Llvestock: 

Ditches/Water Control; Significant Erosion (Attach Description); 
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Other Observations: 

Printed Document Is Unconlrolied Rev: 04/02/2009 
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Monthly 
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1" Rain Event 
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Timei'Date: 

Weather Conditions: 

Vegetation Conditions: Fences/Livestock: 
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/Icrne-

Monitoring Stations: 
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Other Observations: 
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Monthly 
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Reclamation Unit: 

C<yu/S€^ 
Weather Conditions: 

Inspector. 

Weather Conditions: 

Time/Date; 

Weather Conditions: 

Vegetation Conditions: 

D/y Ue^i 

Fences/Livestock: 

DItchesA/Vater Control: Significant Erosion (Attach Descripfion): 

/) (y f 5 r -c 

Monitoring Stations: 

other Observations: 

Printed Document is Uncontrolled Rev: 04/02/2009 



FIIEEPQItT-McMoRjIfl 
COPKR & SOLii INC. 

Chino Mines Co. Reclamation/Erosion Monitoring Form 

—Qi 
Monthly 

luarterty 
1" Rain Event 

Reclamation Unit; 

[-lude^ (tf] /r 
Weather Conditions: 

Inspector: 

</9 

Weather Conditions: 

Time/Date: 

Weather Conditions: 

Vegetation Conditions: ,.y Fences/Livestock; 

DitchesA/Vater Control: Significant trosion (Attach Description): 

/ja^^er 

Moniloring Stations: 

Printed Document Is Uncontrolled Rev; 04/02/2009 



FitEEPORT-McMollJUi 
CoppEif& GOLD INC. 

Chino Mines Co. Reclamation/Erosion Monitoring Form 
Monthty 

2 Quarterly 
1" Rain Event 

Reclamation Unit; Weather Conditions: 

douc^y!ol/'r'2'^ ^ <2/^ 
inspector; 

Weather Conditions: 

douc^y!ol/'r'2'^ ^ <2/^ 

Time/Date: 

Weather Conditions: 

douc^y!ol/'r'2'^ ^ <2/^ 

Vegetation Conditions; Fences/Livestock; 

Ditches/Water Control; 

/la ^ 

Significant Erosion (Attach Description): 

Monitoring Stations: 

yUf^ 

\ 

other Observations: 

Printed Document Is Uncontrolled Rev: 04/02/2009 
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2010 Vegetation Survey 
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PHOTO POINT # 1 
SEPTEMBER 30, 2010 



PHOTO POINT 1 
SEPTEMBER 30, 2010 
DOMINANT PLANTS 



PHOTO POINT 1 
SEPTEMBER 30, 2010 
INDIVIDUAL PLANTS 
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PHOTO POINT 2 
SEPTEMBER 30, 2010 



PHOTO POINT 2 
SEPTEMBER 30, 2010 



Photo Point 3 
September 30, 2010 
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Photo Point 4 
September 30,,2010 



Photo Point 4 
September 30, 2010 



PHOTO POINT 5 
SEPTEMBER 30, 2010 

Photo Point 5 McCauley pasture 
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Photo Point 5 looking west 



Photo Point 5 looking east 

Photo Point 5 dominant plant 



Photo Point 5 minor plants 
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Photo Point 5 minor vegetation 
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Appendix B 

Vegetation Data 2013 



FREEPORT-MCMORAN CHINO MtNES COMPANY 
VANADWM. NEW MEXICO 

SMELTER TAIUNOS SOILS HJ 

I aodcl 1 ' aockl ' 1 1 -:;1 1 «(ock1 -«ock2"" : 1 • 1 
CkmAi i".' Qii^2 : - : . .. Quad3.:!:!::;0:i • Qu»d4 'r:Qua4Syj>:.. l^hQUad^e' :i HSMMi V:QB«I7 

.•-C-WWA' -• • - - SMtkMI FrrnEl msssM fij'-.g.'iX.'l i=n^ji:i :»i nffffig.'a fcnni-M •uSSOl 
Carslssswssd AmaranffMS paineri Annual For* 5 15 15 40 5 20 10 20 2 s 1U 25 

Aescia seedling Acacia sp. Annual 0-1 0.1 1 0.1 3 0.1 3 

Dooweed DKSSOdia pappose Annual Forb 
Annual Forb 0.1 0.1 0.1 3 

Sbi-wssks grama Annual grass 
Bearded dales 0.1 3 5 30 1 5 40 5 20 0.1 5 5 5 5 20 

Dagger bindweed 
Sdvoiteaf nightshade Ferwmia/Forb 1 3 

^ 1 
Scaly globema Row Fbrannralforb 3 10 
Spreading fan petals SMaabuMbCa 0.1 3 01 0.1 

Naddoot FeranraalForb 0.1 0.1 3 5 0.1 3 0.1 5 0.1 3 

Scarlet glebe maHew Paranraa/Forb 
Jaby aster 0.1 0.1 0.1 01 0.1 3 

Twin leaf senna Fararmia/Forb 
Sida-oats grama Faranmal Grass 35 35 5 5 5 10 10 1 15 3 3 5 5 

Red three awn ArfsPdaprapunea 
rebosa 
)lue grarta 

PfeurapMsrmdfea 
5 1 5 0.1 0.1 • 

Beardgrass BofhrfacMba barbPiodfs Farannlal Grass 3 3 
Soap trae yucca Yucca aiafa Shrub 5 5 1 

Wfntertat Shrub 1 5 5 

Horrey mesqulle Shrub 
Chbieseelm (/*nus parMWCa Traalsaadingj 
Jnknown grass 

0.1 0.1 3 3 0.1 3 ' 
50 70 20 60 25 60 30 70 20 40 15 30 20 50 

real Rock Cover 20 15 60 30 50 10 40 15 50 30 60 45 35 25 

rota! Bare Soil Cover 25 10 10 5 15 5 20 10 20 25 20 20 35 20 

roMI Litler Cover 5 5 10 5 10 5 10 5 10 5 5 5 10 5 

Nets: Number of in b only eompMsd fer tree or shrub spociss 



FREEPORT-MCMORAN CHINO MINES COMPANY 
VANADIUM. NEW MEXICO 

SMELTER TAILINGS SOILS lU 

:.y- mo(d(3 •... .Btocli:a BtockS 
M.NMna QMa{k8 mms' Qaadll '.iOuadia Ot»d13 . mim4 

Latin I Sitmm Basa% CatKjpY'* 8asai% Stoopv* irtd^i Canopy* Bas#« 2sncvy9( twJiy# BSSBI* Csnopv* lodiv# Bastf* Saftow* ipidiv# 
5 20 0.1 3 5 15 5 10 0.1 5 

Unnua/Porb 0.1 0.1 5 15 0.1 S 
DogvM*d 
r.nsyasf, 
Six-w**ks vams 10 10 
iaardad dalaa Oofea pogonatftera |F>*rsnniaiPonb 3 5 3 5 5 10 5 20 0.1 5 5 30 3 10 
jaoaar bindwad 

Sihrarlaaf nightshsd* 0.1 3 3 10 
Scaly alobamallow Sphserateea hptophylla \Ptwnn0lftut 
Soraadino tan petals 0.1 3 0.1 3 0.1 3 
Bladdooi Meiampodiuni Ituesnthum |Psrann»a/Pcfb 3 5 0.1 0.1 1 5 0.1 3 
Scarlal globe rrwHow Spfissrafcea coconee Peranrsa/Portr 0.1 2 
Baby aster 
Twin leaf senna 

20 20 5 5 20 30 10 10 25 35 40 70 
Red three awn Arisbda purpuras IfWvwaf Grass 
Tobosa PtounpMs/nudes |P*rsr>ntaf Grass 
Blue grama 3 5 5 5 5 5 5 5 3 3 
Beardgrass 
Soap tree yucia Yucca sfsls IShnd) 10 10 2 

Honey mesouA* FYssoprs gts/xtufesa Shrub 0.1 3 
Chirase elm Uknus parvilbCa Mrae Tsaedibral 3 3 2 

0.1 3 
Unknowi seedling 0 1 0.1 0.1 01 

10 25 30 40 30 45 35 65 15 35 45 90 SO 85 
Total Roch Cover 40 35 30 25 40 25 20 15 45 30 0 0 5 0 
Total Bare Soil Cover 40 35 35 30 20 25 35 15 30 30 30 5 40 10 
Total LHtar Cover 10 5 5 5 10 5 10 5 10 5 25 5 5 5 

Not*: Number of individuals only compMad for tr** or shrub sp«MS. 



FREEPORT-MCMORANCHINO MINES COMPANY 
VANADIUM. NEW MEXICO 

SMELTER TAIUNOS SOILS W 

.v"':Stock6-. "" . '-^6 . BUxsh? "K''" 
' Quad-is. • . ^ • : .Qt^« . -0^17 . Quad 19 ' Maw" 

^Mrahiin Basal% Basal% Indiv# Se^*! C^fwp*1« Bas^% Crntewm tlKBYi: Basai-% CWWOT* >rKSv« 8asti% <mimm JfttBvd l^acweBcv 
0.1 5 10 20 0.1 5 10 25 16 5.8 15.8 

Acacra ap Annual Fort 5 20 7 1.5 6.6 
Dogvteod Dysatxim papooaa Annual Farb 0.1 5 0.1 0.1 0.1 5 3 0.1 3.4 
rarsy aster MaeAaararrtfiara (snacaNWIt Annual Farb 2 

2 
0.1 
51 

1.6 
7.5 Silcwaaks grama 

teardad dalaa 
Annual uaas 
ParannalFatb 5 20 5 15 5 10 3 10 5 15 5 20 20 39 14.9 

Dsggar bindwaad Patmnnlalfaib 0.1 5 0.1 5 4 0.1 7.5 
SINarlaaffwghtahada ParannialFart) 2 5 0,1 5 5 1.2 5.2 
Scaly globama How Patannialfoib 0.1 5 2 1.6 7.5 

Sida abutibJia PaimnnialFelb 0.1 0.1 0.1 0.1 5 10 3 5 5 15 3 5 11 1.5 4.3 
Btackloot PmrannialFaib 0.1 0.1 0.1 0.1 0.1 0.1 12 0.7 2.5 
Scarlat globa ma low PaimnnlalFafb 1 0.1 2.0 

Baby aster PaiwnnialFaib 0.1 3 4 01 1.6 

rwin laafsanna ParannialFaib 0.1 01 1 0 1 0.1 

PannnlalGraaa 30 35 50 70 40 50 3 5 25 30 10 15 18 18.9 24.9 
AnsOda ounarM 10 30 5 15 2 75 22.5 

robosa 5 5 1 5.0 5.0 
3lua grama SoutekMia vacAb ParannlalOnaa 3 3 8 3.6 3.9 
Baardgrass ParwnnialGrmaa 1 3.0 3.0 

Yucca ateM ShnAi 5 5 15 20 4 6.8 10.0 

/Vmtortet Shrub 1 5.0 50 
Horwymasguite SlHVb 1 0.1 3.0 

Uknus parvlbtla 1 3.0 3.0 
1 0.1 3.0 

Unknown saadling 5 0.7 1.3 
50 80 70 90 50 70 30 75 40 65 35 75 33.5 62.0 

Totel Roek Covar 0 0 0 0 30 20 40 15 35 20 35 15 31.8 185 1 1 1 1 35 10 15 5 10 5 20 5 20 10 20 5 24.8 14.3 
15 10 15 5 10 5 10 5 5 5 10 5 10.0 5.3 

Note; Numborefin id for tno or shrte) spoeios. 



ARCADIS 

Appendix C 

Photo Log October 2013. 



Photographs 1 & 2. Block 1, Transect 1 (top) & 2 (bottom). 



Photographs 3 & 4. Block 2, Transect 1 (top) & 2 (bottom). 



Photographs 5, 6 & 7. Block 3, Transect 1 (top) & Quadrats 3-3 & 3-4 (bottom) 



Photographs 8 & 9. Block 6, Transect 1 (top) & 2 (bottom) 



Photographs 10 & 11. Block 7, Transect 1 (top) & Quadrats 4-3 & 4-4 (bottom) 



Photos 12 & 13. Representative photographs northeast of railroad. 



Photos 14 & 15. Representative photographs southeast of railroad. 



Photo 16. Representative photograph northw/est of railroad. 



Photo 17. Representative photograph southwest of railroad. 
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